Integration of global spectral karyotyping, CGH arrays, and expression arrays reveals important genes in the pathogenesis of glioblastoma multiforme.
Glioblastoma multiforme (GBM) is the most common primary tumor of the central nervous system in adults. Patients with GBM have few treatment options, and their disease is invariably fatal. Molecularly targeted agents offer the potential to improve patient treatment; however, the use of these will require a fuller understanding of the genetic changes in this complex tumor. We analyzed a series of 32 patients with GBM with array comparative genomic hybridization in combination with gene expression analysis. We focused on the recurrent breakpoints found by spectral karyotyping (SKY). By SKY we identified 23 recurrent breakpoints of the 202 translocations found in GBM cases. Gains and losses were identified in chromosomal regions close to the breakpoints by array comparative genomic hybridization. We evaluated the genes located in the regions involved in the breakpoints in depth. A list of 406 genes that showed a level of expression significantly different between patients and control subjects was selected to determine their effect on survival. Genes CACNA2D3, PPP2R2B, SIK, MAST3, PROM1, and PPP6C were significantly associated with shorter survival (median 200 days vs. 450 days, P≤0.03). We present a list of genes located in regions of breakpoints that could be grounds for future studies to determine whether they are crucial in the pathogenesis of this type of tumor, and we provide a list of six genes associated with the clinical outcome of patients with GBM.